Objective: Being a single mother may have implications for health behaviours that can also affect the child. More information about the food intakes and body weights in single v. married/cohabiting mothers and in their children is needed. Psychological dimensions of eating behaviour and self-esteem are also of relevance to explore for single mothers and their children. Design: Food style patterns were assessed by self-reported consumption of fruits, vegetables, sweets and soft drinks. Eating behaviour was measured by the Dutch Eating Behaviour Questionnaire and self-esteem by the Harter self-perception scale. The participants were 1781 mothers and their 12-year-old children, of whom 278 mothers (16 %) were single. Results: Single mothers had lower intake of fruits and vegetables and lower selfworth compared to the married and cohabiting mothers, controlling for age, education and BMI. Although single mothers did not have a higher BMI, their daughters were heavier than girls from complete families. Daughters to single mothers furthermore had a higher intake of soft drinks, higher levels of restrained eating and lower self-worth. No such difference was found for the boys. Conclusions: A lower sense of self-worth and lower intake of fruit and vegetables in single mothers could be seen in the context of the social disadvantages and less social support. Girls may be more inclined to be affected by family status than the boys, seen in a more unfortunate psychological pattern and a higher body weight. Boy's health behaviours may be more unaffected by living in single families.
The number of single-parent families has increased during the last decades and is fairly common today. In Sweden, at least one-fourth of 17-year-old youngsters have experienced a separation between their parents (1) . It is in particular households with single mothers that have increased. Even though custody is now mainly shared between the parents, only 20 % of the children live as much with the father as the mother. Most children with separated parents live permanently with the mother (1) . Being a single mother may imply more demands seen in life stress and less social support (2) . Concerning health behaviours, prior literature has suggested that being single or divorced/separated is associated with lower consumption of vegetables (3) (4) (5) and according to one study lower consumption of fruits as well (3) . A parent-child association for food intakes has furthermore been shown (6) (7) (8) . Children's food consumption is to some extent determined by their parent's consumption.
That is, if the parents have higher healthy or unhealthy food choices, the child is more likely to consume more of these food groups as well. In the parents, however, psychological aspects such as eating behaviour and self-esteem were found to be among the determinants for their food choices (6) . These psychological aspects should therefore be included in the study of healthrelated patterns.
Deeper understanding of differences in patterns of food intakes and body weights in single v. married/ cohabiting mothers as well as in their children is needed. Psychological dimensions of eating behaviour and selfesteem are also of relevance to explore for single mothers and their children.
The aim of the study is to compare food consumption and psychological characteristics for single mothers and their children v. married/cohabiting mothers and their children. As there is a parent-child association for food choices, an additional aim is to compare whether these links are of greater magnitude for the single than the complete families, as living with the mother only may hypothetically imply a closer bonding and greater influence.
Methods

Sample and procedure
The PITCH (Parental Influences on Their Children's Health) data set was created by a record linkage between several Swedish national registers in the year 2000 (the Medical Birth Register, the Military Service Conscription Register and the Statistics Sweden's Multi-Generation Register). From the database, boys and girls born in Sweden during 1988 and 1989, whose biological parents were born in a Scandinavian country, living in Sweden and alive during 1999, were selected. The original study design included three groups of overweight patterns in the parents: (i) an overweight father and normal weight mother; (ii) an overweight mother and normal weight father; and (iii) both parents being normal weight. Two-thirds of the mothers were thus normal weight according to the register data the groups were based on. This furthermore implies that the mean BMI of the parents is higher than in the general Swedish population. In the study design households with complete families and single mother families were included. The response rate was 33?5 %. Analyses of missing data due to non-participation or incompletely filled questionnaires showed no difference in BMI for the parents, but a higher proportion of welleducated parents among the respondents (9) . Additional analyses of missing data for single and cohabiting households revealed quite similar levels of response rates. In the responders, 16 % were single mothers as compared to 18 % in the non-responders.
The sample consists of 1826 mothers and their children of whom 1781 mothers and children are included in the present study as the data were complete for them. The children were all approximately 12 years old (Table 1) at the time of the data collection for this study. Different questionnaires adapted for adults and children were sent to parents and child separately, accompanied by a letter with information. According to the information in the letters, the questionnaire should be completed by the parent or child on their own.
Civil status
Information about the parent's civil status was derived from the Swedish Register of the Total Population. The information was valid for the start of the year 2000 when the data file was created and the questionnaires sent out to the families. The variables included married or partnership, cohabiting or single. The two first variables were collapsed into one variable covering marriage, partnership and cohabiting with a partner. Data are expressed as means and standard deviations (age, BMI) or numbers of subjects and percentages (university education, overweight/obesity). *P , 0?001.
-Child overweight/obesity according to Cole et al. (12) and women's overweight/obesity implying BMI .25
--Analysis of covariance with age of children and mothers as well as mothers' university education and BMI as covariates.
Education
The parents' educational level was self-reported as an item with six alternative levels, ranging from less than 9 years of primary school education to 3 or more years of university education. Education was recoded into a dichotomous variable based on a cut-off for university level and higher.
Food intake
The assessment of healthy and unhealthy food intake was performed using an FFQ of the type inquiring only about frequencies of food types without specification of portion size (10) , but in a new version adapted for the study. The typical healthy and unhealthy foods, fruits, vegetables, sweets and soft drinks, were chosen from a more extensive list of food intakes (eleven types of foods) included in a questionnaire. All kinds of sweets were assessed as one variable, using the Swedish word for 'sweets' that includes all sorts of candies and chocolate. Soft drinks with sugar and with artificial sweeteners were collapsed into one soft drink variable, as they were both considered as markers of unhealthy foods. Artificially sweetened soft drinks adds no nutritional value, and a predisposition to sweet taste is maintained by an exposure to sweetened drinks (11) , which may be the case for artificial sweeteners as well. Artificially sweetened soft drinks were therefore included in the overall soft drink measure, indicating an unhealthy food style. Collapsing both types of soft drinks into one variable also gave a better distribution of the data, as soft drink consumption was generally quite low. Food intakes were measured as consumption of the respective food alternatives in number of days during the last week. The alternatives were no intake, 1 d/week, 2 d/week, 3-4 d/week, 5-6 d/week and daily. To enable data on an interval scale, these alternatives were coded as 0, 1, 2, 3?5, 5?5 and 7, respectively. The numerical range for the food intakes is thus 0 to 7, as the food could have been consumed from none to all 7 days of the week.
Body weight and body height Body weight and height for adults were self-reported and constituted the most recent weights, whereas the weights from the national databases were past weights and not used for the analyses in this study. Body weights and heights for the children were collected from the school health records or, if the date of measurement differed by more than 66 months from the date when the children answered the questionnaire, from the questions answered by the parents. The mother's information about the child's body weight and height was then used, and if this was not available, the father's information about the child was used. The height and weight data were collected from school health records for 49 % of the children, from the mother for 47 % and from the father for 4 %. The children's body weights were categorised according to reference values for child overweight and obesity as established by Cole et al. (12) .
Eating behaviour
Eating behaviour was measured using the Dutch Eating Behaviour Questionnaire (DEBQ) (13) . The DEBQ consists of subscales for Restrained Eating, Emotional Eating and External Eating. The numerical ranges for the DEBQ scales are 1 to 5. A higher score represent a more pronounced level of the eating behaviour measured with the scale.
The DEBQ has previously been used in a sample of around 10 000 Dutch adolescents aged 11-16 years (mean age 13 years) (14) . The psychometric properties for the DEBQ in this age group were good, as seen in Cronbach's a and a factor analysis that confirmed the factor structure observed in adults for the three scales.
Self-esteem Self-esteem was measured according to a model proposed by Harter (15) , using the Harter Self-Perception Profile for Adults (SPPA) (16) for the parents and the Harter Self-Perception Profile for Children (SPPC) (17, 18) for their children. The SPPA and SPPC give subscales as well as a global self-worth score. The global self-worth score was used in our analyses. The numerical range for this score is 1 to 4. A higher score represents higher self-worth.
Statistical analysis
Demographic variables (age, education and BMI) were tested for single v. married/cohabiting mothers and their children with the t-test and Pearson x 2 test. Differences in food frequencies and psychological variables in the two groups of mothers and in their children were tested using analysis of covariance (ANCOVA) controlling for the mother's education, age and BMI. The BMI of the children to single v. married/cohabiting mothers was tested with ANCOVA controlling for the children's age aside from the mother's education, age and BMI, as there was some variability in age at which the weights were collected and as BMI differs with age in children. Differences in strengths for the mother-child correlations (partial correlations controlling for the mother's education, age and BMI) for single v. married/cohabiting mothers were analysed using a test for significant differences between independent correlations (19) . For the statistical analyses, the Statistical Package for Social Sciences (SPSS for Windows version 13?0; SPSS Inc., Chicago, IL, USA) was used.
Results
General results
Sixteen per cent (n 278) of the women were single and 84 % (n 1503) were married or cohabiting. Single mothers had lower education, with 26 % having achieved a university education, compared to 43 % in married/cohabiting women, as shown in Table 1 . Age and BMI did not differ between the two groups of women. The girls with single mothers had a higher BMI (F 5 3?53, P ,0?001) and a higher proportion of child overweight/obesity (x 2 5 12?2, P , 0?001). A smaller and non-significant difference for BMI and child overweight/obesity was found for boys (BMI: F 5 0?218, P 5 0?063, Child overweight/obesity: x 2 5 0?8, P 50?376). Children's mean heights were 153?5 (SD 8?2) cm for girls and 153 (SD 8?5) cm for boys. The girls' mean weights were 45?5 (SD 10?1) kg and the boys' weights were 45?7 (SD 10?7) kg.
Food frequencies and psychological characteristics
The differences in food frequencies, eating behaviour and self-esteem are shown in Table 2 . Statistically significant differences between single and cohabiting mothers were found for fruits, vegetables and self-esteem. Single mothers had lower levels of fruit and vegetable intake, in particular lower intake of fruits. The single mothers furthermore had clearly lower self-esteem. The corresponding results for children are shown in Table 3 . Daughters to single mothers had somewhat higher intake of soft drinks, higher levels of restrained eating and lower self-worth. No significant differences were found for the boys.
Differences in correlations for mother-child associations Correlations for mother-child associations for food frequencies, eating behaviour and self-esteem that have been reported earlier (6) were now performed separately for single v. cohabiting mothers. Separate analyses were also performed for boys and girls. The correlations for the single v. the married/cohabiting mother-child pair were in the next step tested for significant differences. The correlations for the two groups did not differ at large from each other at a statistically significant level. The only difference found was a stronger mother-son association for fruits in single mothers (single mother-son: r 5 0?43, cohabiting mother-son: r 5 0?15, Z 5 3?2, P 5 0?001).
Discussion
Single mothers
Single mothers had on average a lower education, and further analyses were controlled for this well-known determinant of health behaviours. The Swedish single women had a lower consumption of fruit and vegetables, which corresponds to prior literature (3) although the lower intake of fruits, that was most obvious in our sample, has not been reported as often as a lower consumption of vegetables. A lower sense of self-worth was furthermore seen for single mothers. These findings should be placed in the context of possible social disadvantages for single mothers. Many single mothers have a financial hardship in spite of being more likely to be employed (20) , and they have higher rates of depression, anxiety and depressive features (21) . Social disadvantages, lack of social support and stress have been found to account for these higher rates of depression in single mothers (2, 21) . The fact that single mothers are more likely to seek professional help for their mental health problems, independent of the depression per se (22) , also suggests the role of lacking social support in the life situation. The lower self-esteem we found in the single mothers is an important aspect of such a depressive functioning.
We have previously shown that higher self-esteem is a factor in higher consumption of fruit and vegetables (6) . A possibility is that the association found in the current analyses is due to a lower trust in own capacity to adopt a healthy eating pattern. A lower sense of self-worth can furthermore imply caring less about the personal health and well-being, decreasing the healthy food intakes.
Although fruit and vegetable intake was lower in the single mothers, they did not have a higher consumption of the unhealthier alternatives, sweets and soft drinks. The finding on vegetables could indicate fewer prepared meals, replaced by faster alternatives. Several food groups that were not covered by our measures could be of interest for future research.
Finally it should also be mentioned that research findings that instead suggest a more optimistic psychological situation in single women exist as well. Single women perceive themselves as growing more attractive over time, compared to married women, with little age differences in the associations (23) .
Children to single mothers Sixteen per cent of the children were living with a single mother. Although single mothers did not have a higher BMI, their daughters were heavier than girls from complete families. This is in agreement with earlier findings showing that single-mother families increase the likelihood of the child being overweight or obese (24) , although for the boys this difference did not reach a statistically significant level in our sample.
Daughters to single mothers furthermore had a higher intake of soft drinks, higher restrained eating and lower self-worth. No such differences were found for the boys. The daughters may be more affected by the single-parent family situation than the sons. The girls could be more vulnerable to the lack of social support and worse prerequisites in the single families. Furthermore, children identify themselves mostly with the parent of the same sex during childhood, as they develop their gender identity. The girls' identification with the mother as a female model during childhood may be yet another factor accounting for the differences, as the girl may have incorporated the lower self-esteem and possibly lower care for health perceived in her mother, resulting in lower self-esteem and behaviours, leading to a higher weight gain. The higher restrained eating in the daughters to single mothers may reflect attempts to counteract the higher body weight, or a problematic eating behaviour reflecting body dissatisfaction.
The sons appeared to be more unaffected concerning health behaviours in the single families. Boys are of course less inclined to identify with their mothers as they identify with the father or another adult male for developing a male identity. Boys may possibly also be less sensitive to the social situation within the family. They may for example instead be more influenced by the surrounding environment.
Although the single mothers had a lower intake of fruits and vegetables, this was not seen for their children, in spite of the association that exists between mothers' and children's food intakes (6) . The public lunch meals in school in Sweden may account for this lack of difference between children to single v. complete families. These lunch meals are usually complete cooked meals of good nutritional value, with vegetables included or served on the side. Fruits may sometimes also be included. The public school meals are of importance for providing all children food of good nutritional value at least once a day, irrespective of their background, and can therefore have a particular relevance for children who would otherwise not have complete meals at home. An alternative interpretation that cannot be excluded, however, is that single mothers may be concerned to provide their children with fruits and vegetables even if they have a lower consumption themselves.
Parent-child associations for food consumption and psychological characteristics have been shown in prior research (6) , and these links did not differ for single v. cohabiting mothers and their children, except for a stronger mother-son association for fruits in single mothers. It therefore seems that living with a single mother does not mean a stronger similarity in food consumption or psychological characteristics that could have been anticipated if there was a closer bonding between the child and mother in a single than in a complete family.
Limitations
A limitation in the study is that the food intakes were measured as consumption of the food types in number of days during the last week, and did not take portion sizes into account. This is therefore a crude measure. However, having consumed a food type at all or not may, on the other hand, likely be more correctly recalled and reported than more exact amounts of food consumed. Weekly food frequencies can be regarded as a marker of food styles and an alternative to more detailed dietary assessments in large-scale studies.
Another limitation with the study was the low response rate of 33?5 %, with a higher proportion of well-educated parents among respondents. This means fruit and vegetable consumption that is known to be linked to a higher education was likely more frequent than in the population at large. However, the response rates for single v. cohabiting mothers directly addressed in the study were similar. The BMI for the women in our sample was higher than for the population at large due to the original study design, but as two-thirds of the women were normal weight the generalisability is likely still good.
The contribution of our study includes enhancing the awareness of some inequalities for single-parent families concerning health behaviours, in particular for mothers and daughters. A possible vulnerability in daughters including a greater body weight or weight increase would be important to explore in more detail in future research. A social factor such as family status can have implications for health behaviours and could be considered in public health for children and adults.
